Recent advances in our understanding of axon guidance during neural development are highlighted by the characterization of several gene families containing members capable of functioning as repellents. These include ephrins, netrins, and semaphorins. Though future work will undoubtedly result in the identification of still more repellents, the wealth of information now in hand concerning the cellular and molecular basis of repulsive guidance demands that we turn our attention toward how these repulsive cues actually direct discrete steering events. Pharmacological experiments are beginning to provide important insights into the basis of repulsive guidance signaling mechanisms in cell culture (Song et al., 1998). However, the characterization of endogenous receptors through which these cues transduce extracellular signals is paramount to addressing this issue in vivo. The knowledge that Eph receptor tyrosine kinases (RTKs) function as ephrin receptors and that UNC40 and UNC5 gene family members function as netrin receptors provides important clues for characterizing the intracellular signaling pathways activated by these guidance cues. The identification of semaphorin receptors, however, is only now beginning to point the way toward elucidating the signaling pathways used by semaphorins during neural development to direct extending growth 
best characterized functionally at the cellular level. For example, extensive work from many groups demonstrates that semaphorin III/collapsin-1 (Sema III) mutants can also be partially restored by the simultanePlexA mutants show specific defasciculation defects ous removal of an attractive cue located on motor axons, that include a failure of RP3 to leave the ISNb and conthe cell adhesion molecule fasciclin II (Figure 2A) . Since tact muscles 6 and 7. In addition, more dorsally exfasciclin II has been shown to promote axon fasciculatending motor axons fail to defasciculate and contact tion, this provides further support for the essential role their targets, which results in stalling of these axons between muscles 6 and 13 ( Figure 2B) 
